Effects of radical scavengers on radiation-induced DNA double strand breaks.
To investigate possible effects of Tris and phenol on the dynamic properties of gamma-irradiated DNA molecules in addition to their well known scavenging capacity. Native and fragmented calf thymus DNA molecules were exposed to various doses of 60Co gamma-rays at approximately 4.5Gy/min. Using thermal transition spectrophotometry, pulsed field gel electrophoresis and standard agarose gel electrophoresis, the effects of Tris, phenol and NaCl on the double helix to single coil thermal transition temperature, Tm, and the yield of the double-strand breaks (Gdsb) of the irradiated DNA molecules have been studied. DNA molecules exposed to gamma-rays showed a decreased Tm and a corresponding increase of the Gdsb yield. Tris, as well as phenol, exhibited a strong protection against preventing these radiation-induced alterations. In addition, both substances strongly affected the thermal stability of the non-irradiated DNA samples. These results, compared with data obtained by NaCl and its effects on DNA thermostability and Gdsb, revealed that in the presence of both scavengers the observed dsb decrease was correlated to an increased molecular stability of DNA. This work suggests that the total protective effect of Tris and phenol against radiation-induced dsb is mainly attributed to their well-known radical scavenging properties, while relatively minor protective effects arise from their contribution to an increased molecular stability of DNA.